The letters A-E refer to the sensors listed in Table 2 .
The sensitivity curves (product of filter transmittance and photocathode quantum efficiency for sensors A-C) are shown in Figure 1 with Thekaekara (1970) , Neckel (1968, 1970) , Makarova and Kharitonov (1969), and Tousey (1963) The wavelength selectivity of a sensor is produced by using a suitable radiation resistant optical filter (Heath and Sacher, 1966) Measurements of the solar irradiance at 12 discrete wavelengths from 2550-3400A with a 10A band pass are being made with a tandem Ebert-Fastie type double monochromator on Nimbus 4 (BUV experiment). In the latter experiment the monochromator views a solar illuminated diffuser plate. Therefore the solar irradiance can be measured only at the northern terminator. This double monochromator will be described in detail in a paper to be submitted to "Applied Optics" at a later date.
RADIOMETRIC CALIBRATION
The basis for directly comparing the uv solar flux measured from the rocket in 1966 and that from the Nimbus satellites 3 and 4 in 1969 and 1970 respectively has been a standard vacuum photodiode which consists of a semitransparent CsTe photocathode on a A1203 window.
In 1966 this diode was calibrated at 2537A against an Eppley Thermopile which, in term, had been calibrated against a standard of total irradiance.
The calibration of the diode at 2537A was transferred onto a photomultiplier equipped with a freshly deposited film of sodium salicylate in front of its window. Another calibration point was obtained at 1216A using a previously calibrated NO cell. Assuming the response of the sodium salicylate film to be constant over this wavelength range, we found that the two end points of this preliminary calibration agreed within 15%. This preliminary calibration was then used for the standard CsTe diode over the wavelength range of 1450-2500A. The calibration at wavelengths beyond 2500A was made using interference filters. The output of the diode was compared directly with the output of the thermopile when viewing the radiation from a high intensity source transmitted by the interference filters.
In late 1970 the aforementioned standard photodiode was recalibrated 1600A region by the sodium salicylate technique, using to the quantum efficiency of the standard diode as a reference for the 1450-1600A region. The long term stability and effects of the high energy particle environment for the type of photodiodes used in the MUSE experiment have been discussed previously (Heath and McElaney, 1968) . The relative intensity distribution of solar radiation within the spectral bandpass of the detector was assumed to be known to an accuracy better than that of the absolute quantum efficiency of the detector. The absolute spectroradiometric calibration of the MUSE sensor B is considered accurate to about 15%. Sensor A because of its low sensitivity and short wavelength response, and sensor C, because of the need to use a neutral density filter to reduce the sensor current, are probably calibrated to an accuracy of no better than 20%.
The BUV instrument (to be described in detail elsewhere) was calibrated with a 1000 watt tungsten quartz iodine lamp used as a standard of spectral irradiance. The uncertainty in standard is 8% at 2500A, 4% at 2900A and 3%
for the region of interest beyond 3000A. The basic limitation on the accuracy of the measurements of solar irradiance contained in Table 3 is the accuracy of the standard of spectral irradiance. 1) 1027-1775A (Hinteregger, et al., 1964) 2) 1800-2600A (Detwiler, et al., 1961) 3) 2600-4000A (Tousey, 1963) The sensor response at a given wavelength, X, is given as the sum from 0 to X of the product of the filter transmission, photocathode quantum efficiency, and the solar irradiance. These functions are. shown in Figure 2 for the three sensors A, B, and C which were used in the three flights of the MUSE experiment, and D and E which were only on Nimbus 4. The labeling of the curves corresponds to that used in Table 2 . The curves which correspond to the rocket flight and flights of Nimbus 3 and 4 are designatedR, 3 and 4 respectively. Values of the solar irradiance which are listed for column (a) of Table 2 were used to calculate the curves 3'A, 3C, 4C, RC, 4D, and 4E as shown in Figure 2 . The tabulation of solar irradiance listed in column (b) of Table 2 was used to produce the curves 3A, 4A, and RA. The response function curves 3B, 4B, and RB were calculated using equivalent blackbody solar disc temperatures of 4700, 4650, and 4500K respectively for the solar irradiance.
A comparison of the predicted sensor outputs with those actually observed is given in Table 2 . The ratios of the predicted signals to those observed are listed under column (a) for the three sensors which were common to the three flights. The ratios for two additional sensors which used interference filters (2220A, 2820A) but were flown only on Nimbus 4, are also listed.
The 1966 rocket flight carried two sensors other than those listed in Table 2 . One used an A1 2 0 3 filter in conjunction with a CuI photocathode to give a median sensor response at 1740A with 50% of the signal originating within a 155A band. The ratio of the calculated to the observed signal was 6.1.
The other sensor used a CsI photocathode in conjunction with an ADP filter which produced a signal lower than expected.
The Nimbus 3 experiment also had two sensors besides those listed in Table 2 . The additional short-wavelength sensor used a CuI photocathode deposited on a CaF 2 window and it had a gridded MgF 2 window for electrical shielding. Unfortunately the Nimbus 3 satellite was launched into a major geomagnetic storm. This, combined with the solar uv, produced a signal degradation of about 25% per orbit in this channel for the early orbits. Extrapolation of the degradation back to orbit 1 gives a calculated to observed signal ratio of 2.8 under the conditions listed for column (2) of Table 2 . Fifty percent of the signal came from a 170A band centered at 1750A. The other sensor excluded from the list of Table 2 used an ADP filter in conjunction with a CsI photocathode. It exclusion is due to some serious problems encountered with this type of sensor. A discussion of these problems, however, is not within the scope of the present paper.
The measurements of the solar irradiance which were made by the BUV experiment on Nimbus 4 are given in Table 3 . The double monochromator had a spectral band pass of 10A and a triangular slit function. A comparison of these Nimbus measurements with a revision of the NRL data by Thekaekara (1970) , that of Neckel (1968, 1970) , Makarova and Kharitonov (1969), and Tousey (1963) is shown in Figure 3 . In this figure the values of solar irradiance are integrated over 100A intervals except for the measurements with the BUV experiment and the values listed by Labs and Neckels (1968) beyond 3275A. The best overall agreement in the range of 2550-3400A appears to be with the compilation by Makarova and Kharitonov (1969) . Below 3000A
there is good agreement with the NRL rocket data (Tousey, 1963) and the absorption cross section, cr = 1.44 x 10-17 cm 2 (Watanabe, et al., 1953) .
At 1750A the corresponding solar attenuation would be only 0.04%.
The MUSE observations are reasonably consistent with measurements reported by Parkinson and Reeves (1969) ; consequently a value of T = 4500K was used to estimate the solar continuum in the response region of sensor A in conjunction with the measured H Lyman alpha irradiance of 3.6 x 101 l quanta/ cm 2 sec, and the emission line tabulation by Hinteregger, et al., 1964 . The ratios of calculated to observed signals for these conditions are given in column (b) in Table 2 where the agreement is within the limits of the experimental accuracy.
It is concluded that there is a significant variation in the solar irradiance in the vicinity of 1750A which is just to the long wavelength side of the solar temperature minimum. Furthermore, this variation appears to follow the 11 year solar cycle. The MUSE observations tend to support values of the solar irradiance which are consistent with the Harvard observations and significantly lower than those reported by NRL for wavelengths below 1800A. At the longer wavelengths, 2500-3200A, there is reasonable agreement with the NRL observations. In the region from 3200 to 3400A the solar irradiance observed with the BUV experiment is significantly lower than the NRL value as is shown in Figure 5 . There is some evidence shown in Table 2 , Sensor C, for a long term solar cycle variation which borders on the limits of experimental error.
Variability of UV Irradiance with Solar Rotation.
As of March 1972, the MUSE experiments on Nimbus 3 and 4 had observed the sun through 39 rotations. The variability in the uv irradiance which is associated with the 27 day rotational period is easily detected since the amount of sensor degradation even under the worst cases was small during a 27 day rotational period. In general it has been observed that the sensor degradation can be well described by a straight line in a plot of the logarithm of the sensor current versus time, or by a series of straight lines of decreasing slope with increasing time (Heath, 1972) . The smallness of the sensor degradation in conjunction with an extremely large signal to noise ratio and with the well stabilized sun synchronous satellite made it possible to detect changes in the uv irradiance of about 1% per solar rotation. A comparison of a three-month overlap of the data from sensor A on Nimbus 3
and 4 is given in Figure 8 . The Nimbus 4 curve most likely is more heavily weighted towards H Lyman alpha, whereas the Nimbus 3 points probably reflect a large contribution from solar radiation in the 1400-1700A region. This statement reflects our judgement that after a year in space the radiation damage has reduced the response to 1216A more severely than that to longer wavelengths. This judgement is based on laboratory investigations.
The H Lyman alpha solar irradiance also has been measured at two day These differences are probably due to the fact that the OSO-5 measurements reflect a 100A bandpass centered at Lyman alpha whereas the sensor A of the MUSE experiment is sensitive to Lyman alpha and the wider band from 1400-1700A which is shown in Figure 2 .
The uv solar rotational variability has been compared to the conventional indicators of solar activity. Correlation coefficients were derived from a linear regression analysis of the percentage variation per solar rotation observed with sensor A and the 10.7 cm flux, the provisional mean Zurich sunsport numbers (R z ), the calcium plage product of area and intensity, and the calcium plage product of projected area and intensity. The results of this analysis for the period from April 1969 to July 1971 are given in Table 5 . If all rotations are considered during this period, then Rz appears to be a better indicator of the solar uv activity; however, if solar rotations 1547-1549 for which the minimum between rotations was above the normal background level are excluded, then the Ca plage index is better.
A Possible 22 Month Solar Variability
From the assumed quasi-exponential decay of the instrumental sensitivity one would expect that a plot of the logarithm of the sensor current with time would consist of a series of straight lines of decreasing slope. Therefore some pronounced departures from this situation, observed with sensor A as shown in Figure 9 , are noteworthy. The percentage enhancement of the 30 day signal averages above the expected signal decrease with time is shown for all times when it was greater than 3%. For the points shown in Figure 9 the uninteresting effect of the annual variation due to the change in the earth-sun distance has been removed. In the late spring of 1969 and early spring of 1971 the increase in the short wavelength solar irradiance was about five and two times greater than the annual variation, respectively.
Whether or not this observed solar uv enhancement has any connection with the well known biennial oscillation of the atmosphere is not known at present. Hinteregger, et al., 1964 , Detwiler, et al., 1961 and Tousey, 1963 Signals calculated using H Ly a flux of Timothy and Timothy (1970) , other emission lines from Hinteregger, et al., 1964 , and solar continuum at 4500 K.
c Equivalent blackbody temperature of solar disc to give solar irradiance observed with sensor B.
The wavelength of the median of the sensor response is in brackets. 
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